Background: Laryngotracheal stenosis as a late complication of prolonged endotracheal intubation is a life-threatening event. In order to determine the related risk factors for this complication, which may vary among different countries, designing a valid questionnaire is necessary. The aim of this study was to select the items and evaluate the face and content validities of a questionnaire developed for assessment of risk factors of post-intubation tracheal stenosis (PITS) in patients admitted in the intensive care unit. Materials and Methods: A mixed method study design was used in four steps in 2015, i.e., 1) a literature review, 2) focus groups with five experts in the field, 3) consultations with intensive care unit (ICU) specialists and thoracic surgeons, and 4) evaluation of content and face validity with 15 experts in a scientific panel using two self-administered questionnaires. Content validity index (CVI) was computed for individual items as well as the overall scale. Results: We extracted the items from different sources of information. An initial version of the 52-item questionnaire was developed and classified into four domains including patient characteristics, intubation features, equipmentdrugs, and complications. The items with an excellent modified kappa were included in the questionnaire. Five questions received more criticism instead of support and were removed (Item-CVI<0.55, fair modified kappa). The ones with an Item-CVI > 0.60 and a good modified kappa were revised, merged, or retained. The new 43-item questionnaire found a scale-level CVI, averaging (Scale-CVI/Ave) of 0.91.
INTRODUCTION
Endotracheal intubation is performed in patients who require mechanical ventilation. Tracheal stenosis, one of trauma subsequent to a forceful intubation of critically injured patients by less experienced medical staff.
The incidence rate of PITS varies from country to country due to various reasons, like the varying prevalence of the etiological factors, expertise of pre-hospital emergency medical staff, number of ICUs, the experience of ICU staff with non-traumatic intubation, and the quality of the equipment. It was estimated to be 4.6% in the United Kingdom, and 20% in India (1, 3) . In a prospective study by Stauffer et al., it was reported to be 19 % (4).
There are numerous potential risk factors contributing to PITS, such as cuff pressure, size of the tube in proportion to the tracheal lumen, irritation from cuff materials, age, sex, and bacterial infection (5, 6 ).
Other risk factors may include improper placement of the endotracheal tube, long duration of intubation, the severity of respiratory failure, and insufficient training of the ICU staff for handling endotracheal tubes (7, 8) . Volpi et al. indicated that some underlying diseases like diabetes mellitus, congestive heart failure, stroke, and tuberculosis can enhance the probability of laryngeal injury (9) .
Although most researchers consider cuff pressure to be the main cause of tracheal stenosis (10) , it may occur despite using tubes with high volume-low pressure cuffs (10) .
The literature shows that 10% of the patients with PITS may remain undiagnosed for over 10 years, or even be wrongly treated for asthma (11) . In a patient with a history of intubation for over 24 hours and clinical manifestations of airway obstruction (dyspnea, cough, stridor, wheezing), PITS should be considered as a differential diagnosis (12, 13) . The natural history of tracheal stenosis can be modified by early diagnosis (1) . To best of our knowledge, there is no screening program for those patients who are discharged from ICUs after prolonged intubation. Rigid bronchoscopy and dilatation of the stenosis is the best initial management and could be repeated several times as required. However, the frequent hospital admissions and general anesthesia lead to a significant physical, psychological, and economic surcharge on both, the patients and the health system. Ultimately, in most cases, tracheal resection and reconstruction would be required for optimal treatment (14) .
In Iran, traffic accidents constitute one of the most fatal injuries. These occur commonly among the young population (15) . Our database for all patients with tracheal diseases (Alborz database), which includes more than 2300 patients in the previous two decades ( [16] [17] [18] [19] [20] [21] , shows that traffic accidents are the main cause of hospitalization and intubation in most of our patients.
Previous study estimated a 65% increase in traffic injuries in developing countries in the next 20 years (22).
Therefore, it can be inferred that the incidence rate of PITS would become increasingly remarkable in developing countries in the upcoming years. Consequently, the health policies should also focus on preventive methods like screening programs. To accomplish this goal, longitudinal epidemiological studies should be conducted to determine the risk factors of PITS and design a practical screening program. To best of our knowledge, in spite of many studies to determine the risk factors of PITS (23-27), there is no valid questionnaire to fulfill the goal of prevention measurement.
Several studies have emphasized on the content validity of an instrument to decrease the measurement errors, and improve the efficacy and appropriateness of the captured data (28, 29). In the current study, we designed a reliable questionnaire and then validated it through the content validity index (CVI). This index measures the adequacy of the selected items to represent the content that the questionnaire is supposed to measure (29, 30). The index was applied to estimate the risk factors of PITS in adult patients with a history of prolonged endotracheal intubation.
The aim of this study was to select the items and evaluate the face and content validities of a questionnaire developed for assessment of risk factors of post-intubation tracheal stenosis (PITS) in patients admitted in the intensive care unit.
MATERIALS AND METHODS

Study design
A mixed method study design was chosen to develop a In order to exclude any difficulty or ambiguity, intensivists who had been working in intensive care units for at least three years and thoracic surgeons involved in the management of tracheal stenosis for more than 10 years were invited to participate in a scientific committee. All the selected questions were expressed and discussed by the main investigators. For the face validity, the experts reassessed each question to eliminate any probable obstacles regarding the physicians' feedback. The questionnaire including 52 questions was developed and then confirmed in four domains.
Questionnaire guide
A questionnaire guide was provided for better clarification and comprehensibility of the questions as well as for defining the variables for the respondents. It was uploaded to the website of the research center.
Evaluation of content validity:
We chose the content validity index (CVI) to ensure adequate ability of the items in each thematic domain to precisely measure the PITS risk factors. 
Statistical analysis:
To analyze the data collected from focused group sessions, the six-step technique of "theme analysis" was applied. MaxQDA software version 10 (VERBI Software, Marburg, Germany) was used after documenting and transcribing the sessions. In this method, after repeated review and search for meanings and categories, the data were coded. Then, the codes were considered for main and sub-theme review and re-analysis. Thereafter, we defined and named the themes and prepared a map of the themes, followed by final analysis and report writing.
The sum of the number of experts who rated In the second round, the S-CVI/Ave was used for consensus estimates of the scale. CVI higher than 0.9 was considered satisfactory for S-CVI/Ave as the average of I-CVIs (33).
To carry out the quantitative evaluation of face validity, the impact score of each item was computed based on the frequency (%) × importance. Scores higher than 1.5 were considered appropriate (34).
Chronbach's alpha coefficient was used for assessing the internal consistency of each domain of the questionnaire. An alpha value equal to or greater than 0.70 was considered acceptable (34) .
RESULTS
Qualitative consultations
We developed the initial version of the questionnaire according to the results of the focus group discussions, although it was also evaluated and reconfirmed in the scientific committee. The 52 items obtained from the focus groups findings were categorized into four domains including patients characteristics (11 questions), intubation features (22 questions), equipment-drugs (10 questions), and complications (9 questions). Each domain was designed to measure one group of risk factors.
Content validity
Fifteen clinicians in the panel were thoracic surgeons and intensivists with vast experience in the field of tracheal stenosis. The mean age and work experience of the panelists were 40.7 and 9.6 years, respectively. Their academic designations were associated professor [2] , assistant professor [8] , and professor [2] .
During the first round, the S-CVI/Ave of the questionnaire was 0.80 with a range of 0.33-1.00. The items with an I-CVI<0.78 were in different domains, even though a majority of them belonged to the intubation domain. Regarding the face validity, the average impact score was 4.00 (range: 2.87-5.00). Concerning the reliability, Table   3 shows the computed internal consistency of each domain on the questionnaire (Chronbach's alpha). The final version was a structured and closed-ended questionnaire . The items that should be removed in order to obtain a valid questionnaire but were kept by our experts for the national study are discussed below.
Temperature
Factors like head and body movements, duration of intubation, suction, cough, and temperature could change the pressure of the endotracheal tubes (39) (40) (41) (42) . Some studies have shown the positive relationship between the level of core body temperature and changes in tube cuff pressure (43) (44) . Therefore, body temperature could be considered as a risk factor for PITS.
Type of intubation
Endotracheal intubation can be performed through the oral or nasal path. Orotracheal intubation is easier, faster, and less painful than nasotracheal intubation (45) .
Moreover, in a patient, one larger size tube is used in oral intubation when compared to nasal intubation. In this method of airway management, endotracheal tube is also kinked less than the nasal tube. These two benefits of the orotracheal tube can lead to less airflow resistance.
Consequently, the weaning period might be reduced (45) .
As laryngeal complications are seen more with orotracheal intubation, nasal intubation is preferred for prolonged intubation despite some limitations such as sinusitis and local abscesses (46) .
Bedsore
Bedsores can develop in patients under critical care due to the use of devices, vasoactive medications, and hemodynamic instability (47) . The incidence of these sores ranges from 10% to 41% (48) (49) . 
